Background: We studied the self-reported QoL of children with cerebral palsy,
Introduction
The UN Convention on the Rights of the Child, 1 to which all European Union countries are signatories, states that children's views must be taken into account in all matters concerning them (Article 12) and that disabled children are entitled to a "full and decent life" (Article 23 in which they live, and in relation to their goals, expectations, standards and concerns". 3 QoL is therefore subjective and so must be reported by the individual concerned whenever possible. This is a challenge when assessing children's QoL as they have typically been regarded as unreliable respondents. 4 Evidence is accumulating that children can self-report QoL reliably if their emotional development, cognitive ability and reading level are taken into account. 5 Little is known about QoL of disabled children and previous studies usually included few children, [6] [7] [8] did not use population-based samples [9] [10] [11] [12] [13] [14] or relied on parental reports. 9, 12, [14] [15] [16] [17] A further difficulty in some studies purporting to capture QoL is that the instruments used focus on function and activities, 18, 19 therapeutic consequences 12 or impact on parents. 9 Such studies inevitably rate disabled children lower than the general population but it is misleading to call their outcome measures QoL, as children's satisfaction with their lives may not correspond to their ability to perform certain tasks or activities 20 or to the consequences for their family.
Children with cerebral palsy (CP) have a range of impairments, typically present in many disabled children. The objective of this paper is to describe the QoL of children with CP as reported by the children themselves, to identify factors which influence it and to compare it with the QoL of children in the general population. QoL of children with sufficient cognitive ability to self-report was captured using KIDSCREEN, a modern instrument 21 with excellent psychometric properties, whose questions were derived from focus group work with children across Europe. 22 The phrase "disabled child" rather than "child with disability" will be used in this
paper, but we recognise there are arguments for and against each.
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Methods
The study is part of a wider project, SPARCLE, which examines the relationship of the QoL and participation of children with CP to their environment within the conceptual framework of the social model of disability. 24 Only aspects relevant to this paper are summarised below because the SPARCLE protocol, sampling strategy, participation rates and potential bias have been reported in detail. 25 26 Children p-values were derived from the likelihood ratio test statistic.
(b) Assessment of how QoL of children with CP varied with impairments and pain
Children were assigned sampling weights to allow for the sampling strategy; therefore robust standard errors and Wald p-values were used. 35 For each KIDSCREEN domain, regression was used to relate QoL to pain, impairments, and the additional socio-demographic characteristics available only for disabled children (type of school, siblings, area of domicile), considering each factor separately. These regressions were adjusted for child's gender and age, family structure, parental employment and educational qualifications using the relationships estimated from the general population (external adjustment using offsets), with additional internal adjustment for region. Final multivariable models were developed using the backwards stepwise procedure described above, but to lessen the probability of chance findings due to multiple hypothesis testing, the p-value for removal of factors from the multivariable model was set at p>0.01. For factors with several ordinal categories, p-values for trend were assessed. Models were checked for interactions; influence and sensitivity analyses were performed; and plots of residuals were examined.
To investigate whether pain mediated a relationship between impairments and QoL, logistic regression was used to relate pain to impairments, adjusting for region.
(c) Comparison of QoL of children with CP to that of children in the general population
Comparison was undertaken for the five countries in SPARCLE for which general population data were available.
For each KIDSCREEN domain (except physical well-being, which needed a minor amendment to one item to make it more suitable for children with CP), multivariable regression was used to compare QoL in the disabled and general population, both unadjusted and adjusted for country and for socio-demographic characteristics found significant in the general population -see section (a) above.
Stata 9 36 was used for statistical analysis.
Role of the funding source
The funding source and sponsor, the European Commission, had no role in the study design; collection, analysis and interpretation of data; writing of the report or decision to submit for publication.
Ethics approval and consent
Ethics Committee approval was obtained in each country.
All parents gave written consent. All children with sufficient cognitive capacity gave written consent or communicated consent if unable to write.
Results
(a) Assessment of how QoL of children in the general population varied with socio-demographic characteristics
The general population sample comprised 3,219 children whose sociodemographic characteristics are shown in Tables 1 and 2 summarise the number of children recruited by each centre, their type and severity of impairments, experience of pain and sociodemographic characteristics. Over half reported pain in the previous week, but logistic regression indicated that pain was not significantly associated with any impairments: for example, the odds ratio comparing reporting of pain by children who were unable to walk and children who walked without limitation was 1.0 (95%CI: 0.5 to 1.7).
We then examined how QoL on each KIDSCREEN domain varied with impairments, pain, type of school, siblings and area of domicile, considering each of these factors separately but adjusting for region and for the relationships between QoL and socio-demographic characteristics found in the general population (detailed results of regression models available from corresponding author). Impairments were not significantly (p<0.01) associated with QoL on six domains: psychological well-being, self-perception, social support and peers, school environment, financial resources, social acceptance.
Children who reported pain in the previous week tended to report a lower QoL on all domains, although the association was statistically significant only for five.
The relationship of QoL with impairments and pain changed little in the final multivariable model (Table 3) , reflecting the lack of association between these factors. Specific impairments were associated with poorer QoL on only four domains: poorer walking ability was associated with poorer physical well-being;
intellectual impairment with poorer moods and emotions and less autonomy;
and speech difficulty with poorer relationships with parents. Pain was significantly associated with poorer QoL on these four domains and also on the self-perception and school domains.
These associations were confirmed by sensitivity analysis using weights which allowed for non-response. Although poorer walking ability was significantly associated with better QoL on the school domain in the primary analysis, this trend was not statistically significant in the sensitivity analysis and so was omitted from the final model. Further sensitivity analysis, using internal adjustment for all socio-demographic characteristics yielded similar results. We found no significant interactions between the main effects in the final models.
Exclusion of children with the largest residuals changed the estimates little.
Plots of residuals showed no systematic pattern but the variance of QoL was generally lower for extreme values, so significant findings should be interpreted cautiously.
In the final multivariable model, impairments, pain and region together accounted for up to 17% of the variation in QoL; in univariable models, they accounted for up to 3%, 7% and 8% respectively.
(c) Comparison of QoL of children with CP to that of children in the general population
Compared to the 3,219 children from the general population in France, Germany, Ireland, Sweden and UK, the 379 children with CP in these countries were more likely to be boys and younger children, live with a single parent and to have parents with lower employment status and lower educational qualifications (see Table 1 ). The QoL of the two groups is summarised in the 
Discussion
Summary of main findings
For children with cerebral palsy, type and severity of impairments were not associated with QoL on six KIDSCREEN domains: psychological well-being, self-perception, social support, school environment, financial resources and social acceptance. Specific impairments were associated with poorer QoL on the four other domains: children with poorer walking had poorer physical wellbeing; those with intellectual impairment had lower moods and emotions and less autonomy; those with speech difficulty had poorer relationships with their parents. Despite these associations, impairments explained very little of the variation in the QoL of children with CP. Average differences in QoL between children with gross motor function levels I and V were less than one standard deviation of the QoL in the general population. 21 Differences between children with and without intellectual and communication impairment were of similar magnitude to the combined effect of social factors such as parental education, parental employment and family structure.
Pain was associated with poorer QoL on all domains but explained little of the variation in QoL. It was not significantly associated with impairments.
Comparison with normative data showed that, on average, the QoL of children with CP was similar to that of children of the same age in the general population on all domains except the school environment, where it may be higher.
However sensitivity analysis indicated there might be little difference on the school domain and lower autonomy among the disabled children.
Strengths and weaknesses of the study
The strengths of the study include: participants were sampled from children with CP in nine defined geographic areas, eight of which had population-based registers; QoL was captured with a new European questionnaire -KIDSCREEN -with strong psychometric validity, developed by eliciting the views of children 21, 22 and based on a sound theoretical framework which emphasised perception of psychosocial aspects of well-being rather than functioning or symptoms; QoL was reported by children themselves rather than by parents or other proxies; all children who self-reported were included, regardless of their impairments.
However, some children with intellectual impairment cannot self-report and interpretation of their parent-reported QoL presents special problems 37 which we are examining and will report separately.
Although non-response by families of children with CP was 37%, we have previously investigated the potential for non-response bias 26 and in the present report we allowed for different levels of non-response in different groups in a sensitivity analysis. Nevertheless, the QoL of non-responders may have been systematically different from that of responders, and so additional bias could be present. Such potential bias might explain the apparently better QoL at school of the disabled children compared with the general population. Furthermore, these samples came from separate studies, 21 and regional samples of disabled children were compared with national samples of the general population.
Ideally, disabled children would have been compared with non-disabled children using concurrent samples, but the additional cost of visiting even one control for each disabled child would have been prohibitive. Use of the KIDSCREEN general population data, obtained only two years previously from a large sample in European countries covered by our study, was a reasonable compromise.
Comparison with other studies
Previous studies of children with CP provide conflicting evidence about the relationship of QoL to motor impairment, and few examine other impairments.
Varni et al. used the PedsQL instrument on a convenience sample of 69 children aged 5-18 years. 11 They found that QoL was significantly poorer on the instrument's four domains -physical, emotional, social and school function -in children with bilateral spastic CP than in those with unilateral, whereas we found no significant associations between QoL and laterality. However, their social and school domains included questions about function and participation, whereas KIDSCREEN focuses entirely on subjective perceptions. Two studies used parental reports from the Child Health Questionnaire which captures aspects of function, physical health and impact on family; only two domainspsychological well-being and self-esteem -overlap with KIDSCREEN. In the first study, QoL was poorer in more impaired children; 9 in the second, epilepsy was associated with poorer self-esteem, but neither intellectual nor motor impairment was associated with self-esteem or psychological well-being.
population-based study of parental reports for children aged 5-13 years found, as we did, no association between severity of motor impairment and emotional well-being. 15 Studies in disabled children without CP report contrasting findings;
for example in children with mobility impairment, 38 The lack of association between pain and impairments in our study could be because we excluded children who could not self-report, reducing statistical power in the very group of children with severe intellectual impairment who are more likely to have severe motor and other impairments. However our finding is supported by a population study 15 which elicited parents' reports of their children's pain.
Our finding that pain was associated with poorer QoL on all domains is confirmed by studies of children with CP, 15, 16 mobility impairment 38 and arthritis. 42, 43 In our sample 54% experienced pain in the last week making it more prevalent than in the general population. 44 45 46 However we did not study the source of the pain which could be similar to the general pains that all children experience. Furthermore, it is possible that children with poor QoL may perceive pain differently or report emotional distress as pain.
Implications
We think the robust design of our study, with large numbers of children from several countries, sampling from population registers, and self-report using an instrument directed at the subjective, allows our conclusions to resolve conflicting results in the literature.
Whilst QoL of children with CP on specific domains is associated with specific impairments, QoL on most aspects of life is not associated with impairments and is therefore likely to be largely determined by social and environmental factors, although these may be different for disabled and non-disabled children.
Our cross-sectional design cannot attribute causality but it is plausible that improvement in physical function might improve physical well-being; and that There is widespread acceptance of the need for disabled children to be fully integrated into society. 1, 2 The change now needed concerns attitudes. Pity and sorrow should not be directed to disabled children as our findings indicate that they experience most of life as non-disabled children do. Therefore maximum effort is needed to support social and educational policies that recognise the similarity of the lives of disabled children and other children and that ensure their right as citizens, rather than as disabled children, to participate as fully in society as other children.
to contacting families and collecting high quality data. We thank Michael Erhart for the analysis of differential item functioning. Compared to other children, these groups reported poorer QoL:
Physical well-being
Physical activity, energy and fitness.
Girls, older children and children whose parents had a lower employment status.
Psychological well-being
Positive emotions and satisfaction with life.
Older children, children living with one parent and children whose parents had higher educational qualifications
Moods and emotions (7) Negative moods, boredom and stress.
Girls and children whose parents had a lower employment status.
Self-perception
Self, bodily appearance and body-image.
Girls and older children.
Autonomy (5)
Freedom of choice and selfdetermination in leisure time.
Children whose parents had higher educational qualifications.
Relationships with parents (6) Interactions and relationships with parents and the socioemotional atmosphere at home.
Older children and children whose parents had higher educational qualifications.
Social support and peers (6) Social support available from friends and peers.
Boys.
School environment (6) Learning and feelings about school and teachers.
Boys, older children and children living with one parent.
Financial resources (3)
Adequacy of pocket money relative to peers.
Younger children and children living with one parent.
Social acceptance (3)
Social acceptance or rejection by peers, including bullying.
Children living with one parent and children whose parents had lower educational qualifications.
